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1. 

STORAGE BATTERY DETERIORATION 
DAGNOSIS SYSTEMAND METHOD 

THEREOF 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the benefit of 
priority from the prior Japanese Patent Application No. 2011 
245504, filed on Nov. 9, 2011, the entire contents of which are 
incorporated herein by reference. 

FIELD 

Embodiments described herein relate to a storage battery 
deterioration diagnosis system and a method thereof, and for 
example, relates to diagnosis of cell degradation in a storage 
battery system including a plurality of cells. 

BACKGROUND 

For renewable energy such as PV (photovoltaic) and sta 
bilization of an electric power system, and EV (an electric 
vehicle), etc., the role of a storage battery has been becoming 
very important. In order to respond to various usage situa 
tions, a storage battery system is a form in which a storage 
battery having a plurality of battery cells (hereinafter referred 
to as cells) configured to be connected to each other (battery 
pack) is used. The storage battery system is desired to be able 
to be used safely and with confidence, and it is important for 
the storage battery system not to be easily degraded as a 
whole. 

Recently, with electronization of all electronic devices and 
living environments, large capacity has been increasingly 
desired for the storage battery system, and the number of 
connected cells that constitute one storage battery system has 
become extremely large. Today, a storage battery system 
including on the order of several thousand cells is used for an 
EV. 

In the storage battery system including a storage battery 
constituted by a plurality of cells, due to variation in indi 
vidual composition of each of the cells, the degree of degra 
dation varies for each of the cells by repeated charging and 
discharging. In a conventional storage battery system, when 
one cell is degraded, it is necessary that capacities of normal 
cells be made uniform with the degraded cell, so that the 
performance of the whole storage battery system is degraded, 
and the degradation may further cause the failure of the stor 
age battery system itself. In this case, there are also a plurality 
of cells that are not degraded yet in the storage battery system, 
and the storage battery system is forced to be replaced unde 
sirably before these normal cells run out of the performance. 
On the other hand, in order to save such a waste, it is 

conceivable that the performance of the storage battery sys 
tem is recovered by replacing the degraded cell. However, in 
a large-scale storage battery system, for example, it is difficult 
to detect which cells are notably degraded because a storage 
battery including several tens of thousands of cells is mounted 
therein. If a degraded cell is sequentially searched for, dete 
rioration diagnosis is needed to be performed on several tens 
of thousands of cells, so that the searching work unfortunately 
becomes very time consuming. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating a configuration of a 
storage battery deterioration diagnosis system according to 
one embodiment; 
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2 
FIG. 2 is a flowchart indicating an operations flow of stor 

age battery deterioration diagnosis system illustrated in FIG. 
1; 

FIG. 3 is a configuration diagram of cells that constitutes a 
storage battery system; 

FIG. 4 is a diagram illustrating a degree of influence of the 
diffusion of heat from a noticed cell to another cell; 

FIG. 5 is a diagram illustrating deterioration diagnosis 
target cells; 

FIG. 6 is a diagram illustrating a list of the deterioration 
diagnosis target cells; 

FIG. 7 is a diagram illustrating estimated temperature dis 
tribution; 

FIG. 8 is a diagram illustrating an estimation method of the 
degradation degree of a cell other than the deterioration diag 
nosis target cells; and 

FIG. 9 is a diagram illustrating the deterioration diagnosis 
target cells updated based on the temperature distribution. 

DETAILED DESCRIPTION 

According to some embodiments, there is provided a stor 
age battery deterioration diagnosis system, including: a cell 
list creator, a cell deterioration diagnose, a temperature dis 
tribution estimator and a cell-list updater. 
The cell-list creator selects diagnosis target cells from 

among a plurality of cells in a storage battery system, and 
creates a list of the diagnosis target cells. 
The cell deterioration diagnoser obtains degradation 

degrees of the diagnosis target cells by performing deteriora 
tion diagnosis on the diagnosis target cells on the list, or by 
issuing a request of deterioration diagnosis of the diagnosis 
target cells to an external deterioration diagnosis device. 
The temperature distribution estimator estimates degrada 

tion degrees of non-target cells other than the diagnosis target 
cells on the list, among the plurality of cells, based on dis 
tances between the non-target cell and the diagnosis target 
cells, and obtains temperature distribution of a whole of the 
plurality of cells based on degradation degrees of the diagno 
sis target cells and the degradation degrees of the non-target 
cells. 
The cell-list updater updates the list of the diagnosis target 

cells based on the temperature distribution. 
Hereinafter, embodiments will be described with the 

accompany drawings. 
First, a circumstance that the embodiment has been led to 

be conceived is described. 
In a storage battery system that includes a storage battery 

constituted by a plurality of cells, it has been found that 
degradation of a cell can be explained by the temperature of 
the cell by volunteer studies, and the cell has a tendency to be 
degraded at an accelerated rate especially when a state of high 
temperature continues long. In addition, generally, the deg 
radation of cell increases internal resistance, that is, electric 
power and calorific power that are represented by "(current 
value)*(resistance value) is increased. Thus, inside the stor 
age battery, an area having a high temperature has a tendency 
that the cell is degraded, or conversely, it can be said that the 
degraded cell has a tendency that the temperature is increased 
because the internal resistance is high and a calorific power is 
large therein. 

Heat generated in the cell has a characteristic of thermal 
diffusion that propagates heat to physically adjacent cells and 
circuit-connected cells (hereinafter referred to as adjacent 
cells). The propagation includes space propagation and con 
nection propagation. It is qualitatively highly probable that an 
adjacent cell of one degraded cell is degraded due to the 
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degraded cell. That is, in the temperature distribution esti 
mated by the temperature distribution estimation function, a 
cell in an area having a high temperature would be degraded, 
and because of that, it is highly probable that an adjacent cell 
of the degraded cell is also degraded. Thus, in order to grasp 
the degradation condition of the whole storage battery sys 
tem, it may be efficient that the deterioration diagnosis is 
intensively performed on the area having a high temperature. 

Therefore, according to the embodiment, there is provided 
a method of effectively grasping the degradation degree of 
cells in the whole storage battery system using the tempera 
ture distribution. 

The embodiment is described hereinafter with reference to 
the accompanying drawings. 
<Outline 

FIG. 1 is a block diagram of a storage battery deterioration 
diagnosis system according to one embodiment, and FIG. 2 is 
a flowchart of a degraded cell detection method according to 
one embodiment. 
As indicated by the closing line of the solid line in FIG. 1, 

the storage battery deterioration diagnosis system illustrated 
in FIG. 1 includes a deterioration diagnosis target cell-list 
creator 101, a cell deterioration diagnoser 102, a temperature 
distribution estimator 103, a deterioration diagnosis target 
cell-list updater 104, cell configuration information 105, and 
thermal diffusion shape information 106. A thermal diffusion 
shape information calculator 107 is provided outside of the 
system, but the thermal diffusion shape information calcula 
tor 107 may be included in the system as indicated by the 
closing line of the dotted line in FIG. 1. Similarly, a cell 
deterioration diagnosis function (cell deterioration diagnosis 
device) 108 is provided outside the system, but the cell dete 
rioration diagnosis function 108 may be included in the sys 
tem. 

First, in the system, the thermal diffusion shape informa 
tion 106 is obtained beforehand (Step S11). When the thermal 
diffusion shape information calculator 107 is included in the 
system, the thermal diffusion shape information 106 is 
obtained by the thermal diffusion shape information calcula 
tor 107. The thermal diffusion shape information 106 
includes information on the shape of heat diffusion indicat 
ing, for a cell that is included in the storage battery system as 
a diagnosis target, the strength and shape of diffusion of heat 
generated from the cell to an adjacent cell. 
The deterioration diagnosis target cell-list creator 101 

selects cells that are deterioration diagnosis targets so as to be 
able to comprehensively diagnose the degradation degree of 
the whole storage battery system with as few cells as possible, 
based on the cell configuration information 105 and the ther 
mal diffusion shape information 106, and creates a list of the 
deterioration diagnosis target cells (Step S12). A cell that is 
not selected as a deterioration diagnosis target from the cells 
of the whole storage battery system may be referred to as a 
non-target cell. Here, the cell configuration information 105 
includes information on a configuration of cells that are in the 
whole storage battery system as a diagnosis target. In the 
thermal diffusion shape information, all cells included in the 
storage battery system may be included in the list of the 
deterioration diagnosis target cells if heat does not diffuse at 
all. 

Next, the cell deterioration diagnoser 102 obtains the deg 
radation degrees of the deterioration diagnosis target cells by 
performing deterioration diagnosis in accordance with the list 
of the deterioration diagnosis target cells created in the dete 
rioration diagnosis target cell-list creator 101 using the cell 
deterioration diagnosis function 108 (Step S13). Using a ten 
dency that it is highly probable that an adjacent cell of one 
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4 
degraded cell is degraded, the deterioration diagnosis is per 
formed on a cell included in deterioration diagnosis target cell 
list as a target without performing deterioration diagnosis of 
all of the cells included in the storage battery system. The 
degradation degree of a non-target cell is obtained by esti 
mating from the degradation degrees of the deterioration 
diagnosis target cells, as described below. As a result, the 
degradation degree of the whole storage battery system can be 
obtained at high speed. 
The cell deterioration diagnosis function 108 is a function 

to diagnose the degradation degree of one cell included in the 
storage battery system, and can diagnose the degradation 
degree of one cell selectively. As a diagnosis item, various 
items may be considered Such as internal resistance, tempera 
ture, transient response of Voltage, and physical bulge. Even 
in any diagnosis item, the degradation degree of the diag 
nosed cell is input to the temperature distribution estimator 
103 through the cell deterioration diagnoser 102, and tem 
perature distribution is estimated depending on the input item 
of the degradation degree. The cell deterioration diagnoser 
102 issues a request of deterioration diagnosis of each cell 
that is a diagnosis target included in the list, to the cell dete 
rioration diagnosis function 108, and obtains the result of the 
diagnosis from the cell deterioration diagnosis function 108. 

Next, to the temperature distribution estimator 103, some 
sort of a distribution estimation technology Such as a 
weighted average method is applied in which the whole dis 
tribution is estimated from scattered feature values based on 
the degradation degrees of the deterioration diagnosis target 
cells that are diagnosed in the cell deterioration diagnoser 102 
to estimate the degradation degrees of non-target cells and 
estimate the temperature distribution of the whole storage 
battery system (Step S14). At this time, any type of distribu 
tion estimation technology may be used as long as the distri 
bution is properly estimated. 

In the end, the deterioration diagnosis target cell-list 
updater 104 updates the list of the deterioration diagnosis 
target cells to be diagnosed in the next step based on the 
temperature distribution of the whole storage battery system 
estimated using the distribution estimation technology (Step 
S15) in the temperature distribution estimator 103. 
As a method of updating the list, in an area that reaches a 

certain value in the temperature distribution, the deterioration 
diagnosis target cell list is updated so that cells that are dete 
rioration diagnosis targets are densely arranged based on the 
thermal diffusion shape information 106 used in the deterio 
ration diagnosis target cell-list creator 101. On the other hand, 
outside of the area that reaches the certain value in the tem 
perature distribution, the deterioration diagnosis target cell 
list is updated so that the cells that are deterioration diagnosis 
targets are sparsely arranged based on the thermal diffusion 
shape information 106 used in the deterioration diagnosis 
target cell-list creator 101. 
By updating the list using Such a method, in an area in 

which the change of the temperature distribution is large, 
further detailed temperature distribution can be estimated, 
and on the other hand, in an area in which the change of the 
temperature distribution is small, the temperature distribution 
can be estimated with a smaller number of diagnosis. That is, 
when the list of the deterioration diagnosis target cells is not 
updated, the deterioration diagnosis target cells are uniformly 
distributed in the whole storage battery system, and for 
example, in an area in which the temperature is uniformly 
distributed and the change of the temperature distribution is 
Small, the similar result of diagnosis is obtained, so that 
redundancy becomes high. On the other hand, by updating the 
list of the deterioration diagnosis target cells, the temperature 
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distribution can be effectively estimated because the distribu 
tion of the deterioration diagnosis target cells is dynamically 
changed based on the previous temperature distribution in the 
whole storage battery system. 
As described above, in the described configuration, the 

temperature distribution of the whole storage battery system 
is successively updated by the effective selective deteriora 
tion diagnosis of cells, so that the degradation degree of the 
whole storage battery system can be effectively grasped even 
tually. In the flowchart of FIG.2, when the degradation degree 
of a cell reaches limit based on a certain condition while the 
Successively grasped temperature distribution is monitored, 
the following measures may be taken: replacement of the 
cells; replacement of a cell group that constituted by a plu 
rality of cells that include the degraded cell and are connected 
in series (hereinafter referred to as a module); and determi 
nation of the end of the life in the storage battery system. 

Detailed Specific Example 

The operation in the configuration according to the 
embodiment is described below in detail with reference to a 
specific cell configuration diagram as an example. FIG. 3 is a 
diagram illustrating a cell configuration that is assumed to 
account for the detailed operation. One module that is con 
stituted by a plurality of cells connected in series includes 17 
cells, and a storage battery is further constituted by connect 
ing the 12 modules in parallel. The embodiment is not limited 
to the shape and the number of cells or modules of such a cell 
configuration, etc. 

FIG. 4 illustrates an example of the thermal diffusion shape 
information 106. FIG. 4 illustrates a configuration in which a 
part of the cell configuration of FIG. 3 is extracted, and the 
number described in each of the cells is an index that indicates 
the degree of influence of heat diffusion (hereinafter referred 
to as a weighting factor). A numeric value of the temperature 
itself, or a numeric value Such as an intermediate factor that is 
used for obtaining the temperature may be used for the index. 
When the thermal diffusion shape information of a cell 

located in the center (hereinafter referred to as center cell) is 
calculated, first, the temperature of the center cell is raised to 
an arbitrary temperature. In this case, for example, the tem 
perature is given for a weighting factor of “3. At this time, the 
temperatures of cells are measured in an approximate range 
up to an adjacent cell of the center cell, and an adjacent cell of 
the adjacent cell of the center cell to obtain weighting factors 
of the cells. As a result, as illustrated in FIG. 4, pieces of 
thermal diffusion shape information can be obtained Such as 
a weighting factor'2' and weighting factor “1” in the cells. 
The thermal diffusion shape information may be calculated 

by an experiment or a simulation, and any method may be 
used as long as the similar result can be obtained. In addition, 
when thermal diffusion shape information is found out 
already, the information does not need to be calculated in this 
method, and may be obtained by another method. 

FIG. 5 is a cell configuration diagram illustrating deterio 
ration diagnosis target cells. When the deterioration diagnosis 
target cell-list creator 101 creates a list of cells that are dete 
rioration diagnosis targets So as to be able to comprehensively 
diagnose the degradation degree of the whole storage battery 
system with as few cells as possible, based on the cell con 
figuration information 105 and the thermal diffusion shape 
information 106, the cells indicated by the circle in FIG. 5 
correspond to the cells included in the list. 

In the case of the cell configuration of this example, the cell 
configuration information 105 is information on a configura 
tion in which 12 modules, each of which includes 17 cells that 
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6 
are connected in series, are connected in parallel. As illus 
trated in FIG. 5, in an initial stage, the temperature distribu 
tion of the whole storage battery system is estimated by 
comprehensively selecting cells because prior information on 
the temperature distribution does not exist. The degradation 
degrees (temperatures) of cells that are not indicated by the 
circle are estimated using the distribution estimation technol 
ogy from the degradation degree of the nearest cell that is 
indicated by the circle. 
A specific example of the selection method of the cells 

included in the list is described. When the thermal diffusion 
shape information 106 in FIG. 4 is used, the temperature of a 
cell around the center cell can be indirectly estimated by 
considering the weighting factors indicated in FIG. 4 from the 
measurement result of the temperature of the center cell. On 
the other hand, the temperature of a cell arranged farther than 
the cells around the center cell illustrated in FIG. 4 is not 
allowed to be indirectly estimated based on the measurement 
result of the temperature of the center cell because there is no 
weighting factor (that is, the weighting factor is “0”). Thus, it 
is necessary that all of the cells illustrated in FIG. 5 exist 
within an area other than the area of the weighting factor “O'” 
of the thermal diffusion shape information 106 illustrated in 
FIG.4, regarding the at least one cell that is indicated by the 
circle. In FIG. 5, all of the cells illustrated as examples are, in 
case in which weighting factors of the thermal diffusion shape 
information 106 illustrated in FIG. 4 are added using the cell 
indicated by the circle as a center cell, are arranged so that the 
weighting factors becomes two or more. The cells do not need 
to be arranged uniquely, a plurality of patterns of the arrange 
ment are conceivable, and the example of FIG. 5 does not 
limita pattern of a list. When one limitation condition that the 
weighting factors are two or more is given, one pattern may be 
selected from a plurality of conceivable patterns. 

In this case, the example is described above in which a cells 
are selected using the thermal diffusion shape information 
106, and alternatively, the cell may be selected without using 
the thermal diffusion shape information. For example, in the 
cell configuration in FIG. 3, a cell may be selected for each 
fixed distance, and the specific number of cells may be 
selected randomly. 

FIG. 6 illustrates the list of the deterioration diagnosis 
target cells. The list corresponds to the cell configuration 
diagram in which the deterioration diagnosis target cells are 
indicated in FIG. 5, and for example, “cell (2.6), etc. are 
recorded by combining a cell number in vertical direction in 
FIG.5 and a cell numberina horizontal direction. Here, a cell 
that is a second cell in the vertical direction and also a 6th cell 
in the horizontal direction corresponds to a deterioration 
diagnosis target cell on the list because “2 is a cell number in 
the vertical direction, and '6' is a cell number in the horizon 
tal direction. Of course, the way of creation of the list is not 
limited, and for example, the list may be created by another 
method by using a matrix in which a portion of a cell that is 
not a deterioration diagnosis target is set at “0” and a portion 
of a cell that is a deterioration diagnosis target is set at '1', etc. 

FIG. 7 is a cell configuration diagram indicating the esti 
mated temperature distribution. The cells indicated by the 
circle in FIG. 7 are arranged similarly to the cells indicated by 
the circle in FIG. 5, the deterioration diagnosis is performed 
on the cells as targets in the cell deterioration diagnoser 102. 
and the temperature distribution is estimated using the distri 
bution estimation technology based on the cell degradation 
degree that is the result of the deterioration diagnosis in the 
temperature distribution estimator 103. The temperature dis 
tribution of the whole storage battery system is indicated by 
the contour in FIG. 7. For example, in the upper area of FIG. 
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7, the temperature is high, and in the lower area of FIG. 7, the 
temperature is low. In this case, in FIG. 7, the estimated 
temperature distribution does not have a discrete shape that 
follows the cells of the cell configuration, but has a continu 
ous shape that does not follow the cells of the cell configura- 5 
tion. The shape depends on the distribution estimation tech 
nology and there is no problem even in the discrete shape or 
the continuous shape. 
A specific example of the estimation of the temperature 

distribution is described. For the cells indicated by the circle 10 
in FIG. 7, the degradation degrees are obtained by the cell 
deterioration diagnoser 102. In this case, as described above, 
the temperature of the cell can be obtained from the degrada 
tion degree because the degradation of a cell can be explained 
by the temperature of the cell. When it is difficult to obtain the 15 
temperature of the cell from the degradation degree, the tem 
perature may be set as an item diagnosed by the cell deterio 
ration diagnoser 102. Now, each of the cells that are indicated 
by the circle has a numeric value of the degradation degree, 
and each of the cells that are not indicated by the circle does 20 
not have a numeric value of the degradation degree. There 
fore, the degradation degrees of non-target cells are estimated 
by applying a spatial interpolation method Such as an inverse 
distance weighted method, and the temperature distribution 
of the whole storage battery system is obtained from the 25 
degradation degrees of diagnosis target cells and the degra 
dation degrees of non-target cells. 

FIG. 8 illustrates a configuration in which a small number 
of cells are included as compared with the configurations in 
FIGS. 5 and 7 in order to describe the spatial interpolation 30 
method. In FIG.8, the degradation degrees of the cells that are 
indicated by the circle are obtained by the cell deterioration 
diagnoser 102 as described above. At this time, in FIG. 8, it is 
assumed that the degradation degree of the cell that is indi 
cated by the “?' needs to be obtained. For the cells that are 35 
indicated by the circle, in a case in which a product of the 
degradation degree of a cell the degradation degree of which 
has been obtained and the inverse distance, which is used in a 
spatial interpolation method, is calculated, 6/2 is obtained 
when the cell of the degradation degree “6” on the upper left 40 
has a distance of two cell, 7/3 is obtained when the cell of the 
degradation degree “7” on the upper right has a distance of 
three cell, 3/3 is obtained when the cell of the degradation 
degree '3' on the lower left has a distance of three cell, and 
2/4 is obtained when the cell of the degradation degree “2 on 45 
the lower right has a distance of four cell. Thus, ((6/2)+(7/3)+ 
(3/3)+(2/4))/((1/2)+(1/3)+(1/3)+(1/4))=4.82 can be obtained 
by calculating an inverse distance weighted average of the 
values. Here, the denominator is the total of inverse distances 
between the cells that are indicated by the circle and the cell 50 
that is indicated by the “?’, and the numerator is the total of 
products of the degradation degrees of the cells that are indi 
cated by the circle and the inverse distances. Here, the dis 
tance between the cells is indicated by the number of cells, 
and alternatively, another physical (spatial) distance Such as 55 
“cm, may be used. 

It is noted that, as an example, the description is made 
above using the spatial interpolation method by the inverse 
distance weighted method, and alternatively, another method 
may be used as long as the temperature distribution of the 60 
whole storage battery system can be obtained from the deg 
radation degrees of a small number of cells. 

FIG. 9 is a cell configuration diagram illustrating the dete 
rioration diagnosis target cells updated based on the tempera 
ture distribution. The cells that are indicated by the circle in 65 
FIG. 9 correspond to the cells included in the list of the 
deterioration diagnosis target cells updated in the deteriora 
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tion diagnosis target cell-list updater 104. In the temperature 
distribution and the cells that are indicated by the circle of 
FIG.9, it can be seen that the cells which are indicated by the 
circle exist densely in an area having a high temperature in the 
temperature distribution that is located in the upper area in 
FIG. 9. On the other hand, the cells that are indicated by the 
circle exist sparsely in an area having a low temperature in the 
temperature distribution that is located in the lower area in 
FIG. 9. 
The calculation method is specifically described in which 

the deterioration diagnosis target cell-list updater 104 creates 
the list of cells based on the temperature distribution. For 
example, when the temperature distributions are obtained as 
illustrated in the temperature distribution of FIG. 9, the cells 
are classified into a plurality of classes from the result of the 
temperature distributions. At this time, the classes includes 
four classes of a class of less than 25°C., a class of 25°C. or 
more to less than 35°C., a class of 35° C. or more to less than 
45° C., and a class of 45° C. or more, based on the tempera 
ture. In each of the four classes, in order to set limitation 
conditions of selection of cells described in FIG. 5, limitation 
conditions are set such as a limitation condition that the class 
of less than 25° C. has a weighting factor “2” or more, a 
limitation condition that the class of 25° C. or more to less 
than 35° C. has a weighting factor “3’ or more, a limitation 
condition that the class of 35° C. or more to less than 45° C. 
has a weighting factor “4” or more, and a limitation condition 
that the class of 45° C. or more has a weighting factor “5” or 
more. That is, different threshold values are set for each of the 
classes, and a threshold value is set higher as the temperature 
of the class is higher. The list of cells is created by the method 
described in FIG. 5 based on these limitation conditions. 
Here, the classes may be updated every time in the deteriora 
tion diagnosis target cell-list updater 104, and may be updated 
not every time but regularly. 

In the system according to the embodiment, the tempera 
ture distribution of the whole storage battery system is suc 
cessively updated, and alternatively, for example, a certain 
threshold value is set to the temperature distribution, and a 
cell that exists in an area the temperature distribution of which 
exceeds the threshold value may be detected as a degraded 
cell. Thus, grasping the temperature distribution effectively 
corresponds to detecting the degraded cell effectively. 

In addition, in a case in which the deterioration diagnosis 
target cell list is updated, a cell can be selected by setting a 
certain threshold value to the temperature distribution. For 
example, the cell may be selected by setting, to the tempera 
ture distribution, a threshold value based on a change amount 
of the temperature, that is, a time differential value. 

In addition, the degradation of a cell can be explained by an 
increase in internal resistance, that is, is caused by decrease in 
a current amount that flows through a module including the 
cell. By using the characteristics, a cell included in a module 
having a small current amount may be selected on a priority 
basis. Here, as the reason why the priority levels are set, 
situations are conceivable in which an upper limit is set to the 
cell list, a time to diagnose deterioration is limited in an order 
of execution of cell deterioration diagnosis, etc., and in this 
case, it is necessary that the priority of a cell on which the 
deterioration diagnosis is performed is determined. In addi 
tion, these ideas are allowed to be applied to the detection of 
the degraded cells. 
As described above, according to the embodiment, the 

degradation degrees of the cells in the whole storage battery 
system can be effectively grasped, and a degraded cell of a 
plurality of cells can be detected at high speed. 
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While certain embodiments have been described, these 
embodiments have been presented by way of example only, 
and are not intended to limit the scope of the inventions. 
Indeed, the novel embodiments described herein may be 
embodied in a variety of other forms; furthermore, various 
omissions, Substitutions and changes in the form of the 
embodiments described herein may be made without depart 
ing from the spirit of the inventions. The accompanying 
claims and their equivalents are intended to cover Such forms 
or modifications as would fall within the scope and spirit of 10 
the inventions. 

The invention claimed is: 
1. A storage battery deterioration diagnosis system, com 

prising: 
a cell-list creator configured to select diagnosis target cells 

from among a plurality of cells in a storage battery 
system, and create a list of the diagnosis target cells; 

a cell deterioration diagnoser configured to obtain degra 
dation degrees of the diagnosis target cells by perform 
ing deterioration diagnosis on the diagnosis target cells 
on the list, or by issuing a request of deterioration diag 
nosis of the diagnosis target cells to an external deterio 
ration diagnosis device; 

a temperature distribution estimator configured to estimate 

a 

2. 
th 

3. 
th 

4. 
th 

5. 
th 

6. 
th 

7. 
th 

8. 
th 

degradation degrees of non-target cells being cells other 
than the diagnosis target cells, out of the plurality of 
cells, on basis of the degradation degrees of the diagno 
sis target cells and spatial distances between the non 
target cells and the diagnosis target cells, and obtain 
temperature distribution of a whole of the plurality of 
cells based on the degradation degrees of the diagnosis 
target cells and the degradation degrees of the non-target 
cells; and 
cell-list updater configured to select second diagnosis 
target cells densely from an area of a higher temperature 
and sparsely from an area of a lower temperature in the 
storage battery system on basis of the temperature dis 
tribution and create a second list of the second diagnosis 
target cells. 
The system according to claim 1, wherein 
e cell-list updater selects more diagnosis cells from the 
area having the higher temperature in the storage battery 
system. 
The system according to claim 1, wherein 
e cell-list updater selects the cells from an area having a 
temperature of a threshold value or more in the storage 
battery system based on the temperature distribution. 
The system according to claim 1, wherein 
e cell-list updater selects more cells from an area having 
more temperature change per unit of time. 
The system according to claim 1, wherein 
e cell-list updater selects the cells from an area in which 
a temperature change per unit of time is a threshold value 
or greater in the storage battery system. 
The system according to claim 1, wherein 
e cell-list updater selects the cells on a priority basis of a 
Smaller flowing current. 
The system according to claim 1, wherein 
e cell-list updater selects the cells based on thermal dif 
fusion shape information that indicates a degree of influ 
ence of heat diffusion from each cell to another cells 
around each cell. 
The system according to claim 7, wherein 
e cell-list updater selects the cells so that a total of 
degrees of influences of heat diffusion from the cells 
becomes a threshold value or more for each of other cells 
than the cells. 
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9. The system according to claim 7, wherein 
the cell-list updater selects the cells so that a total of 

degrees of influences of heat diffusion from the cells 
becomes a threshold value or more for each of other cells 
than the cells, and a larger threshold value is applied for 
a cell belonging to an area having a higher temperature. 

10. The system according to claim 1, wherein 
the temperature distribution estimator obtains a degrada 

tion degree of the non-target cell by calculating a ratio of 
a total of products of degradation degrees of diagnosis 
target cells and inverse distances from the non-target cell 
to the diagnosis target cells, to a total of the inverse 
distances. 

11. The system according to claim 7, further comprising: 
a thermal diffusion shape information calculator config 

ured to measure, for each of the plurality of cells, an 
increase in temperatures of other cells around the cell 
when temperature of the cell is made increased, and 
thereby obtain the thermal diffusion shape information. 

12. A non-transitory computer readable medium storing 
computer instructions which when executed by a computer 
results in performance of a storage battery deterioration diag 
nosis method, comprising: 

selecting diagnosis target cells from among a plurality of 
cells in a storage battery system, and create a list of the 
diagnosis target cells; 

obtaining degradation degrees of the diagnosis target cells 
by performing deterioration diagnosis on the diagnosis 
target cells on the list, or by issuing a request of deterio 
ration diagnosis of the diagnosis target cells to an exter 
nal deterioration diagnosis device: 

estimating degradation degrees of non-target cells being 
cells other than the diagnosis target cells, out of the 
plurality of cells, on basis of the degradation degrees of 
the diagnosis target cells and spatial distances between 
the non-target cell and the diagnosis target cells, and 
obtain temperature distribution of a whole of the plural 
ity of cells based on degradation degrees of the diagnosis 
target cells and the degradation degrees of the non-target 
cells; 

selecting second diagnosis target cells densely from an 
area of a higher temperature and sparsely from an area of 
a lower temperature in the storage battery system on 
basis of the temperature distribution and creating a sec 
ond list of the second diagnosis target cells; 

obtaining degradation degrees of the second diagnosis tar 
get cells on the second list by performing deterioration 
diagnosis on the second diagnosis target cells, or by 
issuing a request of deterioration diagnosis of the second 
diagnosis target cells to the external deterioration diag 
nosis device; and 

estimating degradation degrees of second non-target cells 
being cells other than the second diagnosis target cells, 
among the plurality of cells, based on the degradation 
degrees of the second diagnosis target cells and spatial 
distances between the second non-target cell and the 
second diagnosis target cells, and obtain second tem 
perature distribution of a whole of the plurality of cells 
based on the degradation degrees of the second diagno 
sis target cells and the degradation degrees of the second 
non-target cells. 

13. The system according to claim 1, wherein 
the cell deterioration diagnoser obtains degradation 

degrees of the second diagnosis target cells on the Sec 
ond list by performing deterioration diagnosis on the 
second diagnosis target cells, or by issuing a request of 
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deterioration diagnosis of the second diagnosis target 
cells to the external deterioration diagnosis device; and 

the temperature distribution estimator estimates degrada 
tion degrees of second non-target cells being cells other 
than the second diagnosis target cells, among the plural- 5 
ity of cells, based on the degradation degrees of the 
second diagnosis target cells and spatial distances 
between the second non-target cell and the second diag 
nosis target cells, and obtain second temperature distri 
bution of a whole of the plurality of cells based on the 10 
degradation degrees of the second diagnosis target cells 
and the degradation degrees of the second non-target 
cells. 


